Development of X-ray multilayer gratings with high resolution

and high efficiency

Qiushi Huang®, Xiaowei Yang “, Igor V. KozhevnikoV’, Zhanshan Wang"*, Jun Zhao, Yanging Wu*
“Key Laboratory of Advanced Micro Structural Materials, Ministry of Education, Institute of Precision
Optical Engineering, School of Physics Science and Engineering, Tongji University, Shanghai, 200092,

China,
"Institute of Crystallography, Russian Academy of Sciences, Moscow, Russia
‘Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201204, China
Author Email: huanggs@tongji.edu.cn , wangzs@tongji.edu.cn

High resolution X-ray diffraction optics with high efficiency are the key components to probe the struc-
ture and dynamics of matters. Combining X-ray multilayers with high quality gratings can further im-
prove the spectral resolution and efficiency/throughput of the diffraction optics to serve the advanced ap-
plications like high resolution x-ray spectroscopy and imaging [1]. A unified analytical theory and differ-
ent types of multilayer gratings are under development in our lab, particularly the blazed multilayer grat-
ing (BMG). The unified analytical theory presents consistent results with numerical methods with much
faster calculation speed, which also help reveal the influence of the grating structure on its optical proper-
ties [2]. The blazed grating substrate is produced by wet anisotropic etching of a single crystalline silicon.
This method can generate sharp triangular profile with atomically smooth surface which is very important
for achieving the high efficiency in theory [3]. Progress in both theory and experiments will be discussed
here.
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